INTRODUCTION
Osteoarthritis (OA) is the most common form of arthritis, 1 with the knee being the primary affected site. Although patellofemoral OA coexists with tibiofemoral OA in up to 65% of patients 2 and anterior knee pain is equally disabling and painful, 3 most studies focus on femorotibial compartments. It has been reported that patellar alignment is correlated with the severity of symptoms and is a radiographic predictor of disease progression. 3, 4 Conservative treatments include oral non-steroidal anti-inflammatory drugs (NSAIDs) and intra-articular administration of corticosteroids or hyaluronic acid. However, these treatments showed no curative effect on inflammation associated with this condition. 5 The use of brace is a popular treatment for chronic knee pain because of being widely accessible and relatively inexpensive. 6 The patellar support provided by knee braces has certain advantages compared to that by a tape, including longer equipment life, lower risk of allergic dermatitis, and similar biomechanical effects, such as increased joint contact area. 7 Current evidence shows that variations in patellar alignment are widespread and contribute significantly to the progression and symptoms of patellofemoral OA; thus, it would be highly beneficial to determine whether the extent of poor alignment influences brace efficacy. To date, there is no consensus on the exact contribution and effectiveness of using knee orthoses in improving patellar alignment and pain relief. This study aimed to compare the effect of a brace designed to stabilize the femoro-patellar joint to that of a patella-shaped neoprene brace in patients with femoro-patellar osteoarthritis.
MATERIALS AND METHODS
This study was approved by the Ethics Committee for Analysis of Research Projects (CAPPesq) (number 15016/16 and Clinical Trials registration number NCT02984254). All patients signed an informed consent form after receiving a detailed explanation. This is a randomized prospective study comparing two knee braces for patellofemoral osteoarthritis (PFOA). The inclusion criteria were as follows: symptomatic PFOA knee OA, absence of axis dislocation, age ≥ 30 years, and clinical treatment for knee osteoarthritis for more than 6 months. The diagnosis of PFOA OA was made using the clinical criteria of the ACR 8 , i.e., presence of symptoms (pain and sensitivity) in the patellofemoral compartment of the knee, associated with signs of OA according to the K&L classification, 9 and showing no misalignment. Alignment was examined through panoramic radiography of the lower limbs, tracing the mechanical axis, from the center of the femoral head to the center of the ankle, and the femorotibial angles. Patients with involvement of the femorotibial compartment of the knee or who could not read or understand the consent form or the WOMAC questionnaire were excluded from this study. 10 Patients with grade II and III or morbid obesity were also not incluided. The exclusion criteria were as follows: braces used differently from what was requested; abandonment of the study; non-adaptation to the brace; skin and vascular complications due to brace use; failure to report medication use for the month between signing the consent and brace placement. Procedure: Upon inclusion, the 60 patients were divided into three blocks and allocated to one of the two groups according to the order given by the spreadsheet 6591 created on April 12, 2017, at 8:58:36 in www.randomization.com. Thigh and leg circumferences were measured 15 cm from the center of the patella of the patients included in the study. They started to record their daily use of drugs (paracetamol, dipyrone, naproxen or other anti-inflammatory drugs, codeine, tramadol, cyclobenzaprine, and other drugs for diabetes, hypertension, etc.). After 1 month, upon delivering the sheet with the medications used in the first month, the patients filled out the questionnaires, performed the function test, and received knee braces following the order of the draw, along with the guidelines for their use: 1. Free Knee: patellofemoral functional brace (Figure 1a ) (study) Technical characteristics: knee brace made of neoprene with upper, lower, and lateral impact absorption system. 2. Neoprene knee brace with a patellar orifice (Figure 1b ) (control) Technical characteristics: patella-shaped neoprene knee brace with lateral reinforcement. All patients attended a half-day course on osteoarthritis and its forms of treatment based on an osteometabolic disease group educational program for patients with knee OA.
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The patients answered the WOMAC and Lequesne questionnaires and performed the five-times-sit-to-stand test (FTSST), Timed Up and Go (TUG), and six-min walk (6MWT) tests. 10, [12] [13] [14] Use of braces: The patients left the hospital with the brace(s) placed in the affected knee(s). They were instructed to use the brace for 2 h on the first day and increase by half an hour per day from the second day, up to a maximum of 12 h/day. These 12 h of use could be continuous or at intervals of not less than 4 h (from the second week) with rest of up to 2 h during the day, replacing the brace. The patients were instructed to sleep without the knee brace(es) and use them when performing physical activities, as long as activities were not performed in water. Evaluations: The primary objective was to assess pain and stiffness, function, and drug use in the short term. To this end, follow-up evaluations were made before and 1 and 3 months after knee brace placement. Evaluations included the records of medications used daily (along with the number of hours of brace use), the WOMAC and Lequesne questionnaires, and functional evaluations. Radiography without the brace (Schuss view and profile and axial views of the patella) to measure the affected joint spaces and panoramic radiography to measure the internal and external femorotibial angles were performed before inclusion of patients. Age, years of schooling, and weight and height for BMI calculation were also obtained. Sample calculation: "n" was calculated to obtain a statistical power of 80% and a significance level of 5%. To this end, we considered the standard deviation of the WOMAC variation in the study by Campos et al., who used a similar population of patients with knee OA from the Institute of Orthopedics and Traumatology. 15 The sample size was selected so that it allowed the detection of a 5-point WOMAC variation. Considering eventual dropouts of about 10% of the patients, 26 patients per group was obtained as the recommended sample size.
Statistical analysis
Age and years of schooling were described according to groups using summary measures (means, standard deviations, medians, minimums, and maximums) and compared between groups using Student's t-test and Mann-Whitney test, respectively. Sex was described according to groups using absolute and relative frequencies, and the association was verified using Fisher's exact test. The scores of the questionnaires were described according to the groups over the evaluation period using summary measures and compared between groups and time-points using generalized estimation equations with normal marginal distribution and identity link function. The same analyses were performed for the drugs used, assuming a negative binomial distribution with identity link function and a first-order auto-regressive correlation matrix between the evaluation periods for all the analyses. The analyses were followed by Bonferroni's multiple comparisons to determine the point at A B which significant differences between the groups and evaluation periods occurred. The results of the questionnaires and function tests were illustrated in graphs showing the mean profile and respective standard errors. The analyses were performed using IBM SPSS for Windows version 20.0, and data were entered in Microsoft Excel 2003. The tests were performed with a 5% significance level.
RESULTS
The study started with 30 patients in each group. One patient in the control group and two in the study group did not attend the session for knee brace retrieval (one patient in the control group asserted that his wife did not inform him, one patient in the study group had a trip, and the other patient did not explain the reason for abandoning the study before knee brace placement). All other patients completed the study. Table 1 shows the personal characteristics according to groups. The results showed that pain, stiffness, WOMAC and Lequesne scores, and TUG and 6MWT results evolved similarly in both groups in all study periods (Figures 2-9, Table 2) , with difference only in FTSTT results between the two groups. Table 2 shows that pain, stiffness, and WOMAC and Lequesne scores differed throughout the evaluation periods regardless of the group (p<0.05). 6MWT results differed, on average, between the groups independent of the time point of evaluation (p=0.026), and the time of knee brace use differed between the periods evaluated regardless of the group (p<0.001). Table 3 shows that the WOMAC domains (pain, stiffness, and function) and the WOMAC total score reduced from inclusion to the other periods (p<0.05), except for stiffness, which differed only from the baseline (pre) to the third month (p=0.001). The 6MWT result was, on average, higher in the control group (p=0.026), and brace use was, on average, higher at 3 months than at 1 month (p<0.001).
With regard to the use of drugs (Table 4) for pain control, the combination of naproxen, dipyrone, and omeprazole or ranitidine showed a statistically significantly different mean behavior in the groups throughout the evaluation period (p interaction ≤0.05). The use of paracetamol, codeine, tramadol, and cyclobenzaprine showed a mean difference throughout the evaluation periods regardless of the group (p<0.001). An increase in naproxen use in the first and third months, compared to the initial time point, was observed only in the control group (p<0.05), and in the third month, the control group used, on average, more naproxen than the study group (p=0.011) ( Table 5 ). The use of dipyrone decreased in the first month and increased in the third month in the study group (p=0.002 and p=0.001 respectively), and in the first month, the control group used, on average, more dipyrone than the study group (p=0.001, Tables 4 and 5 ). The use of paracetamol and codeine increased on average in the third month, regardless of the group (p<0.05). Both groups used codeine, but some patients in the control group used tramadol instead of codeine (the study group did not use tramadol). The use of tramadol (only in the control group) decreased in the first month compared to that at pre (p=0.047) and increased in the third month, differing from pre and first month (p=0.002 and p<0.001, respectively). The variation in the use of codeine and tramadol was similar over time and between groups. The use of cyclobenzaprine was lower at the first month than at other periods, regardless of the group (p<0.05). The use of omeprazole or ranitidine increased in the third month in the control group (p<0.05) and decreased from pre to the first month in the study group (p = 0.001), following naproxen use (Tables 4 and 5 ). 
DISCUSSION
Patellofemoral OA is a common condition; however, there is little consensus about nonsurgical approaches to its treatment. 6, 16, 17 In our study, there was no significant improvement of one group over the other. Previous studies on the efficacy of treatment with patellofemoral braces have reported varied results. 6, 16, 18 However, the use of brace is still a common conservative treatment option as it is a noninvasive and low-cost intervention that is widely available, and therefore, it is in the public interest to evaluate its reliability and therapeutic limitations. Since patellar alignment is an important factor in the progression and development of the symptoms of PFOA, a treatment approach that addresses patellar alignment would be logical and of theoretical benefit. 3, 4 Although patellar misalignment has been positively associated with progression of PFOA OA, 4, 18 poor alignment alone may be insufficient to cause pain, 19, 20 and correction of poor alignment does not necessarily reduce the symptoms. 19, 20 The current understanding of the etiology of pain resulting from patellar misalignment is incomplete. 19, 20 In this study, both groups showed improvement during treatment targeting pain and function, which shows the importance of targeted nonsurgical intervention, such as exercise, education, and the use of knee brace. In the 3-month assessment, although pain was reported to be lower, there was an increase in the use of drugs in both groups. Specifically, the control group showed progressively increased use of naproxen, and consequently the use of gastric protectors, while reporting lesser pain, better function, and using knee braces for a relatively shorter time than the study group. This may indicate a relative superiority of the functional knee brace, with patients using it for more hours and using fewer drugs. Despite the information provided on diet and daily exercises necessary to complement the treatment, the program was not supervised regarding these variables of clinical treatment. Thus, adherence to the unsupervised program is unknown. Considering that OA is a chronic disease, our results indicate the need for studies with an extended duration of supervised treatment or additional means to ensure adherence to an unsupervised program. Another limitation of our study is the lack of measurement of improvement in patellar positioning and patellar tilt to assess whether there is real improvement in patellar alignment with the use of knee brace, especially during movement.
CONCLUSION
Both knee braces improved pain and function and altered the use of drugs only in the first month. The functional knee brace provided analgesia without the increased use of naproxen.
